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CROWD GATE CONTROL SYSTEM AND
METHOD

CROSS-REFERENCE TO RELAT
APPLICATION

T
»

This application claims the benefit of priority under 335
U.S.C. §119(e) of U.S. Provisional Application 61/356,998

filed Jun. 21, 2010.

TECHNICAL FIELD OF THE DISCLOSUR.

L1l

This disclosure relates generally to crowd gates, and, more
particularly, to a system and method for crowd gate control.

BACKGROUND OF THE DISCLOSURE

Over time, the size and complexity of dairy milking opera-
tions has increased. Accordingly, the need for efficient and
scalable systems and methods that support dairy milking
operations also has increased. Systems and methods support-
ing dairy milking operations, however, have proven inad-
equate 1n various respects.

SUMMARY OF THE DISCLOSUR.

(L.

In accordance with the teachings of the present disclosure,
disadvantages and problems associated with previous sys-
tems and methods supporting dairy milking operations can be
reduced or eliminated by providing a crowd gate control
system and method.

According to an exemplary embodiment of the present
disclosure, a crowd gate control system includes a holding
pen for dairy livestock, a crowd gate, and a controller. The
holding pen 1s adjacent to an entrance to a milking parlor. The
crowd gate 1s operable to form a side of the holding pen and
move in relation to the entrance to the milking parlor along an
axis substantially parallel to two other sides of the holding
pen. The controller 1s operable to store a triggering threshold
associated with a counter related to the milking parlor, deter-
mine whether the counter has reached the triggering thresh-
old, and 1n1tiate a first mode of operation of the crowd gate 1n
response to determining that the counter has reached the
triggering threshold.

According to another exemplary embodiment of the
present disclosure, a method for controlling a crowd gate
includes storing a triggering threshold associated with a
counter related to a milking parlor for dairy livestock. The
milking parlor includes an entrance located adjacent to a
holding pen, and a crowd gate 1s operable to form a side of the
holding pen. The method includes determining whether the
counter has reached the triggering threshold and 1nitiating a
first mode of operation of the crowd gate 1n response to
determining that the counter has reached the triggering
threshold. The crowd gate also 1s operable to move 1n relation
to the entrance to the milking parlor along an axis substan-
tially parallel to two other sides of the holding pen.

Various embodiments of the present disclosure may pro-
vide various technical advantages. One advantage 1s the abil-
ity to provide a crowd gate control system and method.
Another advantage 1s to automatically engage a crowd gate in
a series of movements that encourage dairy livestock to move
towards an entrance to a milking parlor. The crowd gate may
move without startling, agitating, and/or harming the dairy
livestock. Accordingly, dairy livestock may be trained over
time to move forward towards the entrance to the milking
parlor on their own. Another technical advantage may be to
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automatically determine when and/or how long to move the
crowd gate. For example, movement of the crowd gate may be
based on the number of dairy livestock remaining in the
holding pen. Yet another advantage may be the ability to
automatically reset the crowd gate when the holding pen 1s
empty. The ability to automatically encourage dairy livestock
to enter a milking parlor may increase efliciency by reducing,
milking times and reducing the amount of human interven-
tion required to encourage dairy livestock to enter the milking
parlor.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present disclo-
sure and 1ts features and advantages, reference 1s now made to
the following description, taken in conjunction with the
accompanying drawings, 1n which:

FIG. 1A 1s a top view diagram illustrating an example
embodiment of a crowd gate control system:;

FIG. 1B 1s a perspective view illustrating an example
embodiment of a crowd gate control system; and

FIG. 2 1s a flowchart illustrating an example crowd gate
control method.

DETAILED DESCRIPTION OF TH.
DISCLOSURE

L1

FIG. 1A 1s a top view diagram illustrating an example
embodiment of a crowd gate control system 10. System 10
includes a crowd gate 12, a holding pen 14, rails 15, and an
entrance 16. Also shown 1s a milking parlor 18 that includes a
rotary milking platform 19. In general, a group of dairy live-
stock 30, such as dairy cows, enter the holding pen 14 and
wait for their turn to be milked, each 1n turn passing through
entrance 16 to rotary milking platform 19. Crowd gate 12 1s
generally operable to move along rails 15 towards and away
from entrance 16, thereby respectively decreasing and
increasing the effective area of holding pen 14. System 10
also 1includes a controller 20, an actuator 22, proximity sen-
sors 24a and 24b, a presence sensor 26, and a speaker 28.
Controller 20 generally controls the operation of elements
within system 10. For example, controller 20 may control the
movement of crowd gate 12 1n several modes of operation by
sending and/or recerving information 23 to and/or from actua-
tor 22, proximity sensors 24a and 24b, presence sensor 26,
and speaker 28.

Crowd gate 12 represents any suitable configuration and
geometry of structure and materials operable to form a side of
holding pen 14 and move along rails 15 1n order to encourage
dairy livestock 30 to enter entrance 16 to rotary milking
plattorm 19. Crowd gate 12 may include any number and
combination of posts, poles, rods, connectors, cables, wires,
and/or beams operable to form a substantially planar barri-
cade such as a fence, wall, and/or any other appropriate struc-
ture to form a side of holding pen 14. In some embodiments,
crowd gate 12 may be moved from a down position in which
crowd gate forms a side of holding pen 14 to an up position 1n
which an opening is created in holding pen 14 for the entry of
dairy livestock 30. Although crowd gate 12 1s detailed 1n
conjunction with holding pen 14 and rotary milking platform
19, it should be understood that crowd gate 12 can be 1mple-
mented 1n conjunction with any other type of equipment on a
farm and/or dairy milking operation. For example, 1t may be
used with other types of milking parlors besides a rotary
milking parlor. It may also be used with equipment besides
milking parlors altogether. Essentially, crowd gate 12 may be
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used 1n any application and with any equipment to facilitate
the orderly movement of livestock from one place to another.

Holding pen 14 represents any suitable configuration and
geometry ol structures and materials operable to form a
perimeter structure to serve as a waiting area for dairy live-
stock 30. Holding pen 14 may be located adjacent to entrance
16 to milking parlor 18. In some embodiments, holding pen
14 may form three sides of a roughly rectangular area. In
various embodiments, holding pen 14 may include any num-
ber and combination of posts, poles, rods, connectors, cables,
wires, and/or beams operable to form fencing, barricades,
walls, and/or any other appropriate structure to form an enclo-
sure. In an example embodiment, holding pen 14 may repre-
sent an approximately 40 foot by 100 foot area when crowd
gate 12 1s 1n a down position and moved to the end of rails 15
turthest from entrance 16. As used herein, down position
refers to a position of crowd gate 12 1n which crowd gate 12
forms a side of holding pen 14. The area of holding pen 14
may be reduced substantially to zero by moving the crowd
gate 12 to the end of rails 15 closest to entrance 16.

Rails 15 represent any suitable configuration and geometry
of sliding rails, ball joints, bearings, fittings, grooved sur-
faces, or other appropriate structure to move crowd gate 12
with respect to the floor of holding pen 14. Rails 15 may form
one or more sides of holding pen 14, and/or rails 15 may be
mounted on one or more sections of holding pen 14, such as
two parallel sides of holding pen 14.

Entrance 16 represents any suitable configuration and
geometry of structure and materials operable to control the
entry of cows 1nto a stall of rotary milking platform 19. In the
illustrated embodiment, entrance 16 forms a funnel such that
dairy livestock 30 may pass through the entrance one at a
time. It should be understood, however, that any number of
suitable types and configurations of entrances are within the
scope of the present disclosure, including entrances that may
allow any number of dairy livestock 30 to enter a milking
parlor at one time. Entrance 16 may include any number and
combination of posts, poles, rods, connectors, cables, wires,
and/or beams operable to form gates, walls, fencing, swing-
ing doors, and other appropriate structure to form an entrance
to milking parlor 18.

Milking parlor 18 represents any suitable configuration
and geometry of structure and materials to form a location 1n
which dairy livestock 30 may be milked. For example, milk-
ing parlor 18 may represent a building, enclosure, or other
structure that includes any suitable number and configuration
of milking stalls. In the i1llustrated example, milking parlor 18
includes rotary milking platform 19.

Rotary milking platform 19 represents any suitable con-
figuration and geometry of structure and materials operable to
form a carousel of milking stalls that may rotate around a
center point as dairy livestock 30 are milked. Rotary milking
plattorm 19 may be configured such that a particular dairy
livestock 30 entering entrance 16 may be appropriately
milked 1n the time required to conclude one complete revo-
lution of the carousel. It should be understood that while the
1llustrated embodiment depicts a rotary milking platform 19
in milking parlor 18, any number and types of milking parlors
are within the scope of the present disclosure, including non-
rotary and/or rectangular milking parlors.

Controller 20 represents any suitable combination of hard-
ware, soltware, and controlling logic operable to control the
operation of system 10. For example, controller 20 may
receive mformation 23 from and/or transmit information 23
to actuator 22, proximity sensors 24a and 24b, presence sen-
sor 26, and speaker 28. Controller 20 may include memory
operable to store crowd gate control logic 21, information 23,
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counter 25, and threshold 27. Controller 20 may also include
a central processing unit (CPU) operable execute crowd gate
control logic 21 and one or more 1nterfaces operable to trans-
mit and receive information 23 to and from the various ele-
ments of system 10. In some embodiments, controller 20
includes a touch-screen display for entering commands and
other information. In various embodiments, controller 20
includes a handheld controller with a series of push button
inputs, in which a given sequence and/or combination of
inputs may initiate a given mode of operation. Controller 20
may include a programmable logic controller, computer, and/
or other appropriate controlling device. Logic may be
encoded and/or embodied on a non-transitory and/or tangible
computer readable medium.

Crowd gate control logic 21 represents any information,
logic, and/or instructions stored and/or executed by controller
20 to control the operation of system 10. Crowd gate control
logic 21 may 1nclude an appropriate sequence of instructions
for controller 20 to operate crowd gate 12 1n several modes of
operation. The various modes may 1nclude operations that
generally decrease the area of holding pen 14 1n order to
encourage dairy livestock 30 to enter entrance 16 and/or
operations that generally increase the area of holding pen 14
to make room for another group of dairy livestock 30 to wait
in holding pen 14. These various modes of operation may be
initiated 1n response to one or more triggering events and/or
conditions.

Actuator 22 represents any suitable combination of devices
and/or logic operable to move crowd gate 12 and/or to trans-
mit and receive information 23 from controller 20. Actuator
22 may include any number and combination of hydraulic
cylinders, pneumatic devices, motors, pistons, pulleys,
cables, chain driven assemblies and/or other approprate
actuators for moving crowd gate 12 1n the desired manner.

Information 23 represents any information, logic, signals
and/or 1nstructions generated by the various elements of sys-
tem 10. Information 23 may include signals, packets, and/or
other data transmissions generated by controller 20, actuator
22, proximity sensors 24, and/or presence sensor 26.

Proximity sensors 24a and 246 represent any device
capable of sensing the proximity of crowd gate 12, transmiut-
ting information 23 to and/or recerving information 23 from
controller 20. In response to sensing the proximity of crowd
gate 12, proximity sensor 24a or 245 may transmit a signal to
controller 20. Proximity sensors 24a and 245 may represent
stress sensors, pressure sensors, motion sensors, radio fre-
quency 1dentification (RFID) sensors, or any other appropri-
ate sensors capable of detecting that crowd gate 12 1s 1n a
region near the proximity sensor. Proximity sensor 24a may
be located near the end of holding pen 14 furthest from
entrance 16. For example, proximity sensor 24a may indicate
that crowd gate 12 1s within six inches to one foot of the end
of holding pen 14 furthest from entrance 16. Proximity sensor
24b may be located near entrance 16, such that proximity
sensor 24b may indicate the proximity of crowd gate 12 to
entrance 16. For example, proximity sensor 245 may indicate
that crowd gate 12 1s within six inches to one foot of entrance
16.

Counter 25 represents any parameter, variable, informa-
tion, numerical data, integer value, or other indicator related
to rotary milking platform 19 that may be used to determine
when to 1mitiate movement and/or terminate movement of
crowd gate 12. For example, counter 25 may represent infor-
mation indicating the number of dairy livestock 30 that have
entered entrance 16. In the alternative or 1in addition, counter
25 may represent an amount of elapsed time. In some embodi-
ments, counter 25 may be mitiated and/or restarted after a
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given mode of operation has completed. Additionally or alter-
natively, counter 25 may indicate the number of dairy live-
stock 30 remaining 1n holding pen 14, thereby accounting for
dairy livestock 30 yet to be milked on rotary milking platiorm
19.

Presence sensor 26 represents any device or sensor capable
of detecting the presence of a livestock and transmitting infor-
mation 23 to and/or receiving information 23 from controller
20. For example, presence sensor 26 may be operable to
detect that a livestock has passed, 1s passing, or will pass
through entrance 16 to rotary milking platform 19. Presence
sensor 26 may represent an RFID sensor capable of detecting
information stored in an RFID tag attached to a particular
livestock, such as to the livestock’s ear. In some embodi-
ments, presence sensor 26 may represent a device capable of
detecting that a gate 1n entrance 16 1s opened or closed.
Presence sensor 26 may represent any number and combina-
tion of motion detectors, stress sensors, pressure sensors, or
any other appropriate device capable of sensing the presence
of a dairy livestock 30 1n entrance 16 and/or passing through
entrance 16.

Threshold 27 represents any parameter, variable, informa-
tion, numerical data, integer value, or other indicator associ-
ated with counter 25 and operable to indicate a condition,
triggering threshold, and/or triggering event related to rotary
milking platform 19. Threshold 27 may indicate a config-
urable number of dairy livestock 30 that have entered milking,
platiorm 19 to be milked. The configurable number may be
based on the size of holding pen 14 and the amount of space
required to hold a variable amount of dairy livestock 30. For
example, 1 a 40 foot by 100 foot holding pen 14, a threshold
27 may bereached when ten cows have entered rotary milking
platform 19. Threshold 27 may also be reached when 1nfor-
mation 23 recerved from proximity sensors 24 indicates the
proximity of crowd gate 12 to an end of rails 15. In the
alternative or in addition, threshold 27 may represent an
amount of time.

Speaker 28 represents any device capable of emitting a

warning that a given mode of operation 1s being initiated by
controller 20 and/or that any mode of operation 1s occurring.
While represented as a speaker, 1t should be understood that
any manner of warning, including sound, light, or other visual
and/or audible indication, 1s within the scope of the present
disclosure.
In operation, a group of dairy livestock 30 selected for
milking enter holding pen 14 from stables, fields, and/or other
locations. While in holding pen 14, each of dairy livestock 30
waits for its respective turn to be milked. When a particular
livestock’s turn to be milked arrives, that livestock passes
though entrance 16 into an available stall on rotary milking
plattorm 19. Generally, controller 20 executes instructions
stored 1in crowd gate control logic 21 to control the operation
of crowd gate 12 in one or more modes of operation, which
may generally move crowd gate 12 towards entrance 16, away
from entrance 16, lower crowd gate 12 into the down position,
and/or raise crowd gate 12 from the down position. According
to a given mode ol operation, the current group of dairy
livestock 30 may be encouraged to enter rotary milking plat-
form 19 and/or a new group of dairy livestock 30 may be
allowed to enter holding pen 14 after the current group has
entered rotary milking platform 19.

Actuator 22 may move crowd gate 12 in relation to
entrance 16 on rails 15. Actuator 22 also may lift crowd gate
12 vertically from a down position 1n which it forms a side of
holding pen 14 to an up position in which dairy livestock 30
may move beneath crowd gate 12. Additionally or alterna-
tively, actuator 20 may move crowd gate 12 towards and away
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from entrance 16 in either the up or the down position. In
response to a given command and/or signal from controller
20, actuator 22 may move crowd gate 20 along rails 15
towards and away from entrance 16, lift crowd gate 12 verti-
cally from a down position to an up position, and/or lower
crowd gate 12 vertically from an up position to a down posi-
tion. Actuator 22 may be operable to sense resistance and/or
apply limited amounts of pressure such that actuator 22 may
cease the motion of crowd gate 12 11 significant resistance 1s
encountered. For example, actuator 22 may cease moving
crowd gate 12 11 a dairy livestock 30 1s impeding the progress
of crowd gate 12. In some embodiments, these functions may
be performed by controller 20 based on feedback signals
received from actuator 22.

Controller 20 may store threshold 27 related to triggering,
conditions that may 1nitiate a grven mode of operation, such
as a triggering threshold 27 associated with counter 25. Con-
troller 20 may receive information 23, such as a signal from
presence sensor 26, and may update and/or increment the
counter 25 according to the recerved information 23. Control-
ler 20 may determine whether counter 235 has reached trig-
gering threshold 27. When counter 25 reaches threshold 27,
controller 20 may 1mitiate a given mode of operation such as
the exemplary forward mode of operation or the exemplary
reverse mode of operation described below.

Controller 20 may mitiate the exemplary forward mode of
operation discussed below 1n response to determining that a
configurable number of dairy livestock 30 have entered milk-
ing platform 19. Controller 20 may receive information 23,
such as a signal from presence sensor 26, for each dairy
livestock 30 detected 1n entrance 16. Controller 20 may then
update counter 25 of the number of livestock entering the
rotary milking platform 19. When counter 25 reaches the
configurable number, controller 20 may initiate the exem-
plary forward mode of operation by sending an approprate
signal to actuator 22.

For example, due to the particular dimensions of dairy
livestock 30 and holding pen 14, holding pen 14 may hold up
to one hundred dairy livestock and/or 1t may be approprate to
initiate a forward mode of operation of crowd gate 12 after ten
ammals have entered rotary milking platform 19. Accord-
ingly, threshold 27 1s set to ten and counter 25 1s set to zero. As
rotary milking platform 19 turns, one of the hundred dairy
livestock 30 in holding pen 14 may pass through entrance 16
to an available stall on rotary milking platform 19 and counter
25 may be icremented. After ten dairy livestock 30 have
entered entrance 16, controller 20 may mitiate the exemplary
forward mode of operation described below.

As another example, due to the particular dimensions of
holding pen 14 and dairy livestock 30, 1t may be appropnate
to mnitiate a forward mode of operation of crowd gate 12 after
an amount of time has elapsed, such as the time rotary milking
platform 19 takes to rotate by ten stalls. Accordingly, thresh-
old 27 1s set to be the amount of time rotary milking platform
19 takes to rotate by ten stalls, and counter 25 1s set to zero. If
for any reason the rotation of rotary milking platform 19 is
suspended and/or paused, counter 25 may be stopped accord-
ingly. After counter 235 reaches threshold 27, controller 20
may 1nitiate a forward mode of operation, such as the exem-
plary forward mode of operation described below.

Controller 20 may imitiate the exemplary reverse mode of
operation discussed below 1n response to determining that the
position of crowd gate 12 should to be reset to the end of rails
15 turthest from entrance 16. Controller 20 may receive infor-
mation 23, such as a signal from proximity sensor 245, indi-
cating the location of crowd gate 12 on rails 15 and/or that
crowd gate 12 has reached the end of rails 15 closest to
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entrance 16. This signal may signity that all or most of dairy
livestock 30 have entered rotary milking platform 19 and/or
that a new group of dairy livestock 30 may enter entrance 16.
When controller 20 determines that crowd gate 12 1s near
entrance 16, controller 20 may 1nitiate the exemplary reverse
mode of operation by sending an approprate signal to actua-
tor 22.

Additionally or alternatively, controller 20 may store an
amount of time 1n counter 23 that indicates the elapsed time
since the last mode of operation was initiated. Once the
amount of time reaches a configurable length of time stored 1n
threshold 27, controller 20 may iitiate a given mode of
operation such as the exemplary forward mode of operation
and/or the exemplary reverse mode ol operation discussed
below.

When a given mode of operation 1s initiated, controller 20
may activate speaker 28 to sound an alarm to indicate that a
movement of crowd gate 12 1s about to occur and/or 1s occur-
ring. This alarm may be visual and/or audible to alert dairy
livestock 30, operators, and/or other personnel that a given
mode of operation 1s being initiated and/or 1s 1n effect.

A given mode of operation may include any number, com-
bination, and duration of steps, including moving crowd gate
12 towards entrance 16 for a variable amount of time and/or
distance, moving crowd gate away from entrance 16 for a
variable amount of time and/or distance, pausing for a vari-
able amount of time, lifting crowd gate 12 from a down
position to an up position, and/or lowering crowd gate 12
from an up position to a down position. By way of example,
two exemplary modes of operation will be described: forward
mode and reverse mode. Note, however, that any appropnate
modes of operation may be utilized.

An exemplary forward mode of operation includes instruc-
tions to move crowd gate 12 generally towards entrance 16
and may include several steps. The forward mode of opera-
tion of crowd gate 12 generally decreases the area of holding,
pen 14, which may thereby encourage dairy livestock 30 to
proceed towards entrance 16. The forward mode of operation
may include moving crowd gate 12 towards entrance 16 when
crowd gate 12 1s 1n a down position.

A first step of an exemplary forward mode of operation
may be moving crowd gate 12 from an up position to a down
position, which may thereby enclose a group of dairy live-
stock 30 1n holding pen 14.

A second step of an exemplary forward mode of operation
may be a pre-forward reverse step, in which crowd gate 12
moves away from entrance 16 for a period of time (e.g., a time
between 0 and 10 seconds, such as 2 seconds). The pre-
forward reverse step may alert dairy livestock 30 that a for-
ward step 1s coming and/or may alert any dairy livestock 30
that may be resting or leaning against crowd gate 12 to move
away from crowd gate 12.

A third step of an exemplary forward mode of operation
may be a pause step, in which the movement of crowd gate 1s
ceased for a period of time (e.g., a time between 0 and 10
seconds, such as 1 second). The pause step may give dairy
livestock 30 an appropriate time to react to the pre-forward
reverse step.

A Tourth step of an exemplary forward mode of operation
may be a forward step, in which crowd gate 12 moves towards
entrance for a period of time (e.g., a time between 1 and 60
seconds, such as 10 seconds). The forward step may encour-
age dairy livestock 30 to move towards entrance 16 to rotary
milking platform 19 by decreasing the efiective area of hold-
ing pen 14.

A fifth step of an exemplary forward mode of operation
may be another pause step, in which 1n which the movement
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8

of crowd gate 1s ceased for a period of time (e.g., a time
between 0 and 10 seconds, such as 1 second). The pause step
may give dairy livestock 30 an appropriate time to react to the
forward step.

A sixth step of an exemplary forward mode of operation
may be a post-forward reverse step, in which crowd gate 12
moves away from entrance 16 for a period of time (e.g., a time
between 0 and 10 seconds, such as 2 seconds). The post-
forward reverse step may give dairy livestock 30 room to
settle within the confines of the area of holding area 14
reduced by the forward mode of operation.

Accordingly, the exemplary forward mode of operation
may encourage dairy livestock 30 to move towards entrance
16 and/or may do so without startling, agitating, and/or harm-
ing dairy livestock 30. The exemplary forward mode of opera-
tion may train dairy livestock 30 over time to move forward
towards entrance 16 on their own when the forward mode of
operation 1s 1mnitiated. While an exemplary forward mode of
operation has been described with particular steps and par-
ticular duration ranges, 1t should be understood that any
appropriate forward modes of operation are within the scope
of the present disclosure. For example, certain times may be
set to zero and/or certain steps may be omitted. In particular,
some embodiments may omit the pre-forward reverse step
and/or the post-forward reverse step.

An exemplary reverse mode of operation includes instruc-
tions to move crowd gate 12 generally away from entrance 16
and may include several steps. The reverse mode of operation
may include resetting the position of crowd gate 12 from the
end of rails 15 nearest entrance 16 to the end of the rails 15
furthest from entrance 16, which may thereby allow a new
group of dairy livestock 30 to enter holding pen 14.

A first step of the exemplary reverse mode of operation
may be a lifting step, 1n which crowd gate 12 1s lifted from a
down position to an up position. The lifting step may allow a
new group of dairy livestock 30 to pass beneath crowd gate 12
during the remaining steps of the exemplary reverse mode of
operation.

A second step of the exemplary reverse mode of operation
may be a reset step, in which crowd gate 12 1s moved away
from entrance 16 until controller 20 recetves a signal from
proximity sensor 24a indicating the proximity of crowd gate
12 to the end of rails 15 furthest from entrance 16. The reset
step may thus increase the effective area of holding pen 14
and/or thereby allow a new group of dairy livestock 30 to
enter entrance 16.

While particular steps of particular durations and duration
ranges have been described with respect to an exemplary
forward mode of operation and an exemplary reverse mode of
operation, 1t should be understood that any number of steps
and/or modes of operation are within the scope of the present
disclosure. While particular times for steps have been pro-
vided as examples, any amounts of time that satisfactorily
encourage dairy livestock 30 to move forward towards rotary
milking platform 19 may be used. For example, times may
vary based on the size and configuration of holding pen 14
and the speed of movement of crowd gate 12. In addition or 1n
the alternative times may vary based on the number of live-
stock that have entered entrance 16 and/or how much space1s
approximately available 1n holding pen 14.

Controller 20 may be configured and/or programmed to
store various modes of operations. For example, any number
and variations of modes of operations may be transmitted to
controller 20 via a touch-screen interface and/or appropriate
network interface. Controller 20 may accordingly execute
stored modes of operation 1n any of the previously described
manners.
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Controller 20 may include a manual override mode in
which an operator may control the motion of crowd gate 12
manually by entering commands. For example, an operator
may initiate a given mode of operation such as the exemplary
forward mode of operation or the exemplary reverse mode of
operation previously described via a touch screen interface
and/or by pushing an appropriate sequence of buttons on the
face of a handheld device or controller. Additionally or alter-
natively, an operator may, through entering an appropriate
sequence ol commands, manually control each step of a given
mode of operation.

Various modifications may be made to the crowd gate
control system described in the present disclosure. For
example, while proximity sensors 24 and lengths of time are
disclosed, the movement of crowd gate 12 may be detected 1n
any number of appropriate ways including determining that
crowd gate 12 has moved a predetermined distance along rails
15. In some embodiments, actuator 22 may cease moving
crowd gate 12 forward in response to detecting that crowd
gate 12 has impacted non-moving dairy livestock 30. In such
cases, actuator 22 may be operable to keep a configurable
amount of pressure on the non-moving dairy livestock 30,
thereby encouraging the animal to move without forcing the
amimal to move. Additionally or alternatively, holding pen 14
may be of any appropriate size to hold any number of dairy
livestock 30. In some embodiments, holding pen 14 may
include four sides of a rectangular enclosure and crowd gate
12 may represent a movable barricade within holding pen 14.
In alternate embodiments, entrance 16 to holding pen 14 may
be on one of the sides of the holding pen 14, such that when
crowd gate 12 1s 1in a position on rails 15 furthest from to
entrance 16 to rotary milking platform 19, dairy livestock 30
may enter into holding pen 14 in between crowd gate 12 and
entrance 16. Additionally, the length and duration ranges of
any given mode of operation may be based on the number of
dairy livestock 30 in the holding pen 14 and/or on rotary
milking platiorm 19 at any given time.

FIG. 1B 1s a perspective view 1llustrating example embodi-
ments of elements of crowd gate control system 10. As 1llus-
trated, crowd gate 12 1s operable to move on rails 15 in
relation to entrance 16. In the 1llustration, crowd gate 12 1s
shown 1n a down position in which crowd gate 12 forms a side
of holding pen 14. As previously stated, actuator 22 may
move crowd gate 12 along rails 15 towards and away from
entrance 16, liit crowd gate 12 vertically from the 1llustrated
down position to an up position, and/or lower crowd gate 12
vertically from an up position to a down position as illustrated
by the directional arrows. Moving crowd gate 12 into an up
position from a down position may thereby form an opening,
in holding pen 14 for the entry of dairy livestock 30. Moving
crowd gate 12 to a down position from an up position may
thereby enclose a group of dairy livestock 30 1n holding pen
14. Accordingly, dairy livestock 30 may be encouraged to
enter entrance 16 when controller 20 initiates a given mode of
operation of crowd gate 12.

In some embodiments, crowd gate 12 may be moved from
a down position to an up position by rotating on a pivot along
Axis A, such that crowd gate 12 1s rotated from a substantially
vertical position with respect to the floor of holding pen 14 to
a substantially horizontal position with respect to the floor of
holding pen 14. Crowd gate 12 may also be moved from an up
position to a down position by rotating on a pivot along Axis
A, such that crowd gate 12 1s rotated from a substantially
horizontal position with respect to the floor of holding pen 14
to a substantially vertical position with respect to the floor of
holding pen 14.
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FIG. 2 1s a flowchart 1llustrating an example crowd gate
control method 200. Method 200 begins at step 202, 1n which
a triggering threshold is stored. For example, a triggering
threshold may be a configurable number of dairy livestock 30
that have entered rotary milking platform 19, which indicates
crowd gate 12 should be moved forward.

At step 204, a determination 1s made whether a manual
override has been selected. If the manual override has not
been selected, method 200 continues to step 206, 1n which
information 23 may be received. For example, a signal may be
received from a presence sensor 26 indicating that a particular
one of dairy livestock 30 has entered rotary milking platform
19.

After information 23 1s received at step 206, a parameter
associated with the triggering threshold 1s updated with the
received information at step 208. For example, counter 25
may be mcremented that indicates the number of dairy live-
stock 30 that have entered rotary milking platform 19 since
the last movement of crowd gate 12.

Atstep 210, a determination 1s made whether the parameter
has reached the triggering threshold that was stored at step
202. For example, the number of cows that have entered
entrance 16 may have reached the configured number stored
in threshold 27, indicating that crowd gate 12 should be
moved forward. If the threshold has not been reached, method
200 returns to step 204.

I1 the parameter has reached the triggering threshold at step
210, however, method 200 continues to step 212 and a first
mode of operation 1s mnitiated. For example, the first mode of
operation may be the previously described exemplary for-
ward mode of operation, which may include a pre-forward
reverse step at step 214, a pause step at step 216, a forward
step at step 218, a second pause step at step 220, and a
post-forward reverse step at 222. These steps may proceed for
any suitable duration and/or duration ranges, such as those
previously described with respect to the exemplary forward
mode of operation.

The parameter 1s reset at step 224. For example, counter 25,
which indicates the number of dairy livestock 30 that have
entered rotary milking platform 19 since the last movement of
crowd gate 12, may be reset to zero. At step 226, a determi-
nation 1s made whether crowd gate 12 has reached entrance
16. This determination may be based on receiving informa-
tion 23, such as a signal from proximity sensor 24b, that
crowd gate 12 1s near entrance 16. If crowd gate 12 has not
reached entrance 16, method 200 returns to step 204.

If crowd gate 12 has reached entrance 16, a second mode of
operation 1s mitiated at step 230. For example, the second
mode of operation may be the previously described exem-
plary reverse mode of operation. Crowd gate 12 1s lifted from
a down position to an up position at step 232, and crowd gate
12 1s reset at step 234. Step 234 may include moving crowd
gate 12 to the end of rails 15 furthest from entrance 16. Step
234 may include allowing a new group of dairy livestock 30
to enter holding pen 14.

At step 236, crowd gate 12 1s lowered to a down position.
Step 236 may include enclosing a new set of dairy livestock
30 into holding pen 14. After the completion of step 236,
method 200 returns to step 204.

I, at step 204, a manual override is selected, a determina-
tion 1s made at step 238 whether the manual override selection
1s for the first mode of operation or the second mode of
operation. IT the first mode of operation has been selected,
method 200 proceeds to step 212. If the second mode of
operation has been selected, however, method 200 proceeds
to step 230. In the alternative or 1n addition, particular move-
ments of crowd gate 12 may be manually selected. For
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example, movement up, down, towards entrance 16, and/or
away from entrance 16 may be selected.

The preceding flowchart 1llustrates a particular method of
crowd gate control. However, this flowchart illustrates only
an exemplary method of operation, and system 10 contem-
plates individuals and/or devices using any suitable tech-
niques, elements, and applications for performing these func-
tions. Thus, many of the steps 1n the flowchart may take place
simultaneously and/or 1n difference orders than shown. In
addition, methods may include additional steps or fewer
steps, so long as the methods remain appropriate. Moreover,
one or more devices of system 10 may work independently
and/or 1n conjunction with other elements of system 10 to
control crowd gate 12.

Although the present imnvention has been described with
several embodiments, a myriad of changes, variations, alter-
ations, transformations, and modifications may be suggested
to one skilled 1n the art and it 1s imntended that the present
invention encompass such changes, variations, alterations,
transiformations, and modifications as fall within the scope of
the appended claims.

What is claimed 1s:

1. A crowd gate control system, comprising:

a holding pen for dairy livestock, wherein the holding pen
1s adjacent to an entrance to a rotary milking parlor, the
rotary milking parlor rotating such that a plurality of
milking stalls rotate past the adjacent entrance;

a crowd gate, wherein the crowd gate 1s operable to form a
side of the holding pen and move i relation to the
entrance to the milking parlor along an axis substantially
parallel to two other sides of the holding pen;

a counter operable to measure an elapsed amount of time
associated with the rotation of the rotary milking parlor;
and

a controller operable to:

store a triggering threshold corresponding to an amount of
time 1t takes for a particular number of the plurality of
milking stalls to rotate past the adjacent entrance;

determine whether the counter has reached the triggering
threshold; and

initiate a first mode of operation of the crowd gate in
response to determining that the counter has reached the
triggering threshold and prior to the crowd gate reaching
the entrance to the milking parlor, wherein the first mode
of operation comprises a pre-forward reverse step 1n
which the crowd gate initiates movement away from the
entrance prior to mitiating any movement towards the
entrance, and the pre-forward reverse step 1s configured
to alert the dairy livestock in the holding pen that the first
mode of operation 1s 1imtiated without making contact
with any dairy livestock in the holding pen.

2. The system of claim 1, wherein the first mode of opera-

tion comprises:

the pre-forward reverse step, wherein the crowd gate
moves away Irom the entrance to the milking parlor for
a first predetermined amount of time;

a first pause step, wherein the crowd gate does not move
with respect to the entrance to the milking parlor for a
second predetermined amount of time; and

a forward step, wherein the crowd gate moves towards the
entrance to the milking parlor for a third predetermined
amount of time.

3. The system of claim 2, wherein the first mode of opera-

tion further comprises:

a second pause step, wherein the crowd gate does not move
with respect to the entrance to the milking parlor for a
fourth predetermined amount of time; and
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a post-forward reverse step wherein the crowd gate moves
away Irom the entrance to the milking parlor for a fifth
predetermined amount of time.

4. The system of claim 1, wherein the controller 1s turther
operable to 1nitiate a second mode of operation 1n response to
a triggering event, the second mode of operation comprising:

a lifting step, wherein the crowd gate 1s lifted from a down
position 1n which the crowd gate forms the side of the
holding pen to an up position in which the crowd gate
forms an opening in the holding pen; and

a reset step, wherein the crowd gate moves to an end of the
holding pen distal from the entrance of the milking par-
lor.

5. The system of claim 4, further comprising:

a proximity sensor located at an end of the holding pen
proximate to the entrance to the milking parlor; and
wherein the triggering event includes the proximity sensor
sensing that the crowd gate 1s proximate to the entrance

of the milking parlor.

6. The system of claim 1, further comprising a speaker
operable to sound an alarm to 1indicate the mitiation of the first
mode of operation.

7. The system of claim 1, wherein the controller 1s turther
operable to

recerve a manual override signal; and

imitiate the first mode of operation of the crowd gate 1n
response to receiving the manual override signal.

8. A crowd gate control system, comprising:

a holding pen for dairy livestock, wherein the holding pen
1s adjacent to an entrance to a milking parlor;

a crowd gate, wherein the crowd gate 1s operable to form a
side of the holding pen and move in relation to the
entrance to the milking parlor along an axis substantially
parallel to two other sides of the holding pen; and

a presence sensor located proximate to the entrance to the
milking parlor that generates information associated
with a counter related to the milking parlor, wherein the
counter 1s a number of dairy livestock that have entered
the milking parlor and the information indicates that a
dairy amimal has entered the milking parlor; and

a controller operable to:

store a triggering threshold associated with the counter
related to the milking parlor;

receive the information associated with the counter related
to the milking parlor;

increment the counter according to the received informa-
tion by imncrementing the number of dairy livestock that
have entered the milking parlor 1n response to recerving
information from the presence sensor indicating that a
dairy animal has entered the milking parlor;

determine whether the counter has reached the triggering
threshold; and

imtiate a first mode of operation of the crowd gate 1n
response to determining that the counter has reached the
triggering threshold and prior to the crowd gate reaching
the entrance to the milking parlor, wherein the first mode
of operation comprises:

a pre-forward reverse step, wherein the crowd gate moves
away Irom the entrance to the milking parlor for a first
predetermined amount of time prior to 1nitiating any
movement towards the entrance, and the pre-forward
reverse step 1s configured to alert the dairy livestock 1n
the holding pen that the first mode of operation 1s 1niti-
ated without making contact with any dairy livestock 1n
the holding pen;
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a first pause step, wherein the crowd gate does not move
with respect to the entrance to the milking parlor for a
second predetermined amount of time; and

a forward step, wherein the crowd gate moves towards the
entrance to the milking parlor for a third predetermined 5
amount of time.

9. The system of claim 8, further comprising;:

a proximity sensor located at an end of the holding pen
proximate to the entrance to the milking parlor; and

wherein the controller 1s further operable to 1nitiate a sec- 10
ond mode of operation 1n response to the proximity
sensor sensing that the crowd gate 1s proximate to the
entrance ol the milking parlor, the second mode of
operation comprising:

a lifting step, wherein the crowd gate 1s lifted from a 15
down position in which the crowd gate forms the side
of the holding pen to an up position 1 which the
crowd gate forms an opening 1n the holding pen; and

a reset step, wherein the crowd gate moves to an end of
the holding pen distal from the entrance of the milking 20
parlor.
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